CONNECTOR 



BACKGROUND OF THE INVENTION 



This invention generally relates to a connector, and more particularly 
to a connector that includes an inner housing holding a large number of electric 
wires, an outer housing accommodating the inner housing, and a fixing 
member fixing the inner housing and the outer housing to each other 

Hitherto, there has been known a connector whose housing is split 
into an outer housing and an inner housing so as to arrange electric wires in an 
automobile or the like (see, for example, JP-A-7-226255 (page 3, FIG. 2)). 

The related connector is configured so that an housing thereof is split 
into an outer housing and an inner housing. When the outer housing is 
assembled to the inner housing, first, the inner housing is pushed into and 
made to enter the outer housing. 

A lock hook of the outer housing is inserted into a lock hook insertion 
hole of the inner housing. A rear wall of the inner housing engages with a 
latch claw of the lock hook, so that the inner housing is locked in the outer 
housing. 

Meanwhile, a connector is usually provided with a clearance between 
the inner housing and the outer housing so as to cause the outer housing to 
accommodate the inner housing. 

However, it is considered that the provision of the clearance causes 
rattle between the outer housing and the inner housing when the connector 
vibrates. 




Especially, because the outer housing and the inner housing are 
formed of resin material, the outer housing and the inner housing thermally 
expand under high temperature, so that the clearance increases. 
Consequently, the rattle between the outer housing and the inner housing 
increases. 



SUMMARY OF THE INVENTION 



Accordingly, an object of the invention is to provide a connector 
enabled to suppress the rattle between an outer housing and an inner housing. 

In order to achieve the above object, according to the present 
invention, there is provided a connector, comprising: 

an inner housing, which holds a plurality of electric wires; 
an outer housing, which accommodates the inner housing along a 
first direction; 

a fixing member, which fixes the inner housing and the outer housing 
to each other; and 

a convex portion, which protrudes from one of an outer surface of the 
inner housing and an inner surface of the outer housing in the first direction, 

wherein when the fixing member fixes the inner housing and the outer 
housing to each other, the convex portion abuts against the other of the outer 
surface of the inner housing and the inner surface of the outer housing so that 
a repulsive force is generated between the inner housing and the outer 
housing. 

When the fixing member fixes the inner housing and the outer 




housing to each other, the top part of the convex portion generates a repulsive 
force by press-contacting the top part of the convex portion, which protrudes in 
the accommodating direction in which the inner housing is accommodated, 
therewith to thereby generate a repulsive force. Consequently, rattle between 
5 the inner housing and the outer housing can surely be suppressed. 

Preferably, the connector further includes an engaging member which 
has an engaging projection which protrudes from one of the inner housing and 
the outer housing in a direction intersecting with the first direction, and which 
extends along the first direction and an engaging guide groove which is 
1 0 provided in the other of the inner housing and the outer housing, and which 
engages with and guides the engaging projection along the first direction. 

In the above configuration, when the inner housing is accommodated 
in the outer housing, the engaging projection enters the engaging guide groove. 
Thus, the engaging member can support the inner housing. Consequently, 

1 5 the rattle between the inner housing and the outer housing can be suppressed. 

Preferably, the engaging member is a plurality of the engaging 
members. Each of the engaging projections of the plurality of the engaging 
members protrudes in a direction intersecting with the first direction. 

In the above configuration, the plurality of the engaging projections 
20 are protruded in a direction intersecting with the fixing member. Thus, the 
inner housing can be more reliably supported. Rattle between the inner 
housing and the outer housing can be more reliably suppressed. 

Preferably, the convex portion is a plurality of the convex portions. 

Each of the convex portions is disposed in a vicinity of the fixing member. 

25 In the above configuration, each of the convex portions is disposed in 
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the vicinity of the fixing member for maintaining a state in which the inner 
housing and the outer housing are fixed to each other. Thus, the top part of 
each of the convex portions is strongly press-contacted therewith. 

Also, each of the convex portions generates a strong repulsive force. 
Consequently, the rattle between the inner housing and the outer housing can 
be more reliably suppressed. 

Incidentally, in a case where the convex portions are placed at 
positions that are symmetrical with respect to the fixing member, a state, in 
which the inner housing and the outer housing extend along a same line, is 
maintained. 



BRIEF DESCRIPTION OF THE DRAWINGS 



The above objects and advantages of the present invention will 
become more apparent by describing in detail preferred exemplary 
embodiments thereof with reference to the accompanying drawings, wherein: 

FIG. 1 is a perspective view illustrating a state in which an inner 
housing of a connector according to the invention is assembled to an outer 
housing; 

FIG. 2 is a perspective view illustrating the inner housing of the 
connector according to the invention; 

N. 

FIG. 3 is a front view illustrating the inner housing and the outer 
housing of the connector according to the invention; 

FIG. 4 is a plan view illustrating fixing member of the connector 



according to the invention; 




FIG. 5 is a perspective view illustrating an engaging member of the 
connector according to the invention; 

FIG. 6 is a front view illustrating the engaging member of the 
connector according to the invention; and 

5 FIGS. 7 A and 7B are explanatory views illustrating an operation of a 

convex portion of the connector according to the invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS ... 

10 Hereinafter, embodiments of the invention are described in detail with 

reference to the accompanying drawings. Incidentally, the descriptions of 
members of each of the embodiments, which are the same as those having 
been described with reference to FIGS. 1 to 3, are simplified or omitted by 
designating such members with same or corresponding reference characters 
15 in the figures. 

As shown in FIGS. 1 to 3, a connector 10 is configured so that a 
housing is split into an outer housing 1 1 and an inner housing 12 so as to 
arrange electric wires in an automobile or the like. 

This connector 10 includes the inner housing 12 for holding a large 
20 number of electric wires 13 arranged in parallel with one another, the outer 
housing 1 1 for accommodating the inner housing 12 along a longitudinal 
direction of each of the electric wires 13, a first fixing member 15 and a second 
fixing member 40 for fixing the inner housing 12 and the outer housing 1 1 to 
each other. 

25 Additionally, the connector 10 includes an engaging member 20 
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which has engaging projections 21 and engaging guide grooves 22. Each of 
the engaging projections 21 protrudes from the upper and lower outer (side) 
surfaces 16 and 17 of the inner housing 12 in a direction intersecting with an 
accommodating direction in which the inner housing 12 is accommodated, that 
is, a longitudinal direction of each of the electric wires 13, and continuously 
extends in the accommodating direction in which the inner housing 12 is 
accommodated. The engaging guide grooves 22 are provided in the outer 
housing 1 1 , for engaging and guiding the engaging projections 21 along the , 
accommodating direction. 

The inner housing 12 is formed nearly like a rectangle in front view, 
that is, formed so that each of an upper outer surface 16, a lower outer surface 
17, and both outer surfaces 18 and 19 is formed nearly like a rectangle. 

The outer housing 1 1 has an accommodating concave portion 24 for 
accommodating the inner housing 12. The accommodating concave portion 
24 includes an upper inner surface 25, a lower inner surface 26, both inner 
surfaces 27 and 28, and a bottom surface 29. 

Each of the first fixing member 15 includes a latch claw 31 provided 
on an associated one of both sides 18 and 19 of the inner housing 12, and a 
latch groove 32 provided in an associated one of both inner surface portions 
27 and 28 of the accommodating concave portion 24 provided in the outer 
housing 1 1 . 

The second fixing members 40 include a pair of latch claws 41 formed 
on a lower outer surface 17 of the inner housing 12 at a predetermined interval, 
and also include a pair of latch holes 42 formed at a predetermined interval in 
a lower inner surface portion 26 of the accommodating concave portion 24 




provided in the outer housing 1 1 . 

The first fixing member 15 and the second fixing member 40 are 
configured so that when the inner housing 12 is pushed into the 
accommodating concave portion 24 of the outer housing 11 so as to be 
5 assembled thereto, each of the latch claws 31 of the inner housing 12 is 

caught in an associated one of the latch holes 32 of the outer housing 1 1 , as 
illustrated in FIGS. 1 and 4, and that simultaneously, as shown in FIG. 1, each 
of the latch claws 4.1 is caught in an associated one of the latch holes 42 of the 
outer housing 1 1 . 

1 0 Thus, the inner housing 12 is locked in the outer housing 1 1 . 

Incidentally, the first fixing member 15 and the second fixing member 
40 are ordinarily used fixing member. The rattle between the inner housing 
12 and the outer housing 1 1 cannot be sufficiently suppressed only by the 
fixing members 1 5 and 40. 

15 Thus, the connector 10 has the engaging member 20, that is the 

engaging projections 21 and the engaging guide grooves 22. The connector 
10 has a plurality of engaging members 20 (for example, 4 engaging 
members), the each engaging projection 21 is protruded in a direction (a 
Y-direction shown in FIG. 3) intersecting with the first fixing member 15. 

20 Incidentally, the latch claw 31 of each of the first fixing member 15 projects in 
an X-direction (see FIG. 3). 

Concretely, as shown in FIG. 3, paired engaging projections 21 are 
provided in the vicinity of each of left-side and right-side corner portions of the 
upper outer surface 16 of the inner housing 12. Also, paired engaging 

25 projections 21 are provided in the proximity of each of left-side and right-side 
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corner portions of the lower outer surface 17 of the inner housing 12. These 
engaging projections 21 are protruded in the Y-direction. 

Paired engaging guide grooves 22 are provided in the vicinity of each 
of the left and right corners of the upper inner surface 25 of the outer housing 
5 11. Also, paired engaging guide grooves 22 are provided in the vicinity of 

each of the left and right corners of the lower inner surface 26 of the outer 
housing 11. 

The inner housing _1.2 is surely supported in both the. X-direction and. 
the Y-direction by protruding a plurality of engaging members 20 (the engaging 
10 projections 21 and the engaging guide grooves 22) in a direction intersecting 
with the first fixing member 15. The rattle between the inner housing 12 and 
the outer housing 1 1 can be suppressed. 

As shown in FIGS. 5 and 6, each of the engaging projections 21 is 
formed so that a section thereof is shaped nearly like a trapezoid, which 
15 increases in lateral length toward a direction in which the engaging projection 
21 protrudes. 

Thus, each of the engaging projections 21 is prevented from slipping 
off an associated one of the engaging guide grooves 22 in a direction 
perpendicular to the longitudinal direction of each of the electric wires 1 3 (see 
20 FIGS. 1 and 2), that is, in the Y-direction. 

Consequently, the engaging member 20 can surely support the inner 
housing 12 and also can suppress rattle between the inner housing 12 and the 
outer housing 1 1 . 

As shown in FIG. 6, each of the engaging members 20 has a 
25 clearance provided between a top portion 21 A of an associated one of the 
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engaging projections 21 and a ceiling portion 22A of an associated one of the 
engaging guide grooves 22. 

The provision of the clearance 35 enables smooth insertion of the 
engaging projection 21 into the engaging guide groove 22 and easy 
5 accommodation of the inner housing 12 in the outer housing 1 1 . 

As shown in FIGS. 3, 7A and 7B, the connector 1 0 has a plurality of 
convex portions 37 protruding from the inner surface of the outer housing 1 1 , 
that is, the bottom surface 29 of the accommodating concave portion 24 in an 
accommodating direction in which the inner housing 12 is accommodated, that 
10 is, in a Z-direction. 

These convex portions 37 are disposed at positions, which are 
located in the vicinity of the first fixing member 15 and symmetrical with 
respect to the first fixing member 1 5. 

The convex portions 37 are formed so that when the first fixing 
15 members 15 fix the inner housing 12 and the outer housing 1 1 to each other, 
the top portion 37A of each of the convex portions 37 abuts against the outer 
surface of the inner housing 12, that is, the bottom portion 38 to thereby 
generate a repulsive force. 

When the first fixing members 15 fix the inner housing 12 and the 
20 outer housing 1 1 to each other, the connector housings are held in a state in 
which the top portion 37A of each of the convex portions 37 generates a 
repulsive force against the inner housing 12 by press-contacting the bottom 
portion 38 of the inner housing 12 with the top portions 37A of the convex 
portions 37. 

25 Further, the rattle in the longitudinal direction of each of the electric 
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wires 13 (see FIGS. 1 and 2), that is, in the Z-direction in the rattles between 
the inner housing 121 and the outer housing 1 1 is surely suppressed. 

Especially, because the convex portions 37 are respectively disposed 
in the vicinity of the first fixing member 15, stronger repulsive forces against 
5 the inner housing 12 can be obtained. Thus, the rattle between the inner 
housing 12 and the outer housing 1 1 can be more surely suppressed. 

Moreover, because the convex portions 37 are disposed at places 
that are symmetrical with the first fixing member 15, the rattle therebetween 
can be suppressed in a state in which the inner housing 12 and the outer 
10 housing 11 extend along a same line. 

Incidentally, in the above embodiment, an example, in which each of 
the engaging projections 21 and an associated one of the engaging claws 31 
are intersected with each other by protruding the engaging projections 21 of 
the engaging member 20 in the Y-direction and also protruding the latch claws 
15 31 of the first fixing member 15 in the X-direction, has been described. The 

invention is not limited thereto. Similar advantages can be obtained by 
forming engaging member 20 instead of the first fixing member 15 and causing 
the engaging projections 21 to intersect with each other. 

Further, in the above embodiment, an example, in which the inner 
20 housing 12 is provided with the engaging projections 21, and in which the outer 
housing 1 1 is provided with the engaging guide grooves 22, has been 
described. The invention is not limited thereto. Similar advantages can be 
obtained by providing the engaging projections 21 in the outer housing 1 1 and 
by providing the engaging guide grooves 22 in the inner housing 12. 

25 Additionally, the invention is not limited to the aforementioned 
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embodiment. Appropriate modification and improvement can be made. The 
materials, shapes, dimensions, modes, numbers, locations, thicknesses and 
so on of the connector 10, the outer housing 11, the inner housing 12, the first 
fixing member 15, the engaging member 20, the engaging projections 21, the 
5 engaging guide grooves 22, and the convex portions 37 exemplified in the 
foregoing description are optional and not limited to specific ones, as long as 
the connector lock structure according to the invention can be achieved. 
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